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Recent Reactor Physics Activities in Japan

* *% XN
A, OYAMA, H, NISHIHARA and J. IIIROTA

It has been considered for several years in the past that the nuclear power would
be indispensable in the framework of a future system of energy supply in Japan,
Construction of commercial reactors, mainly light-water reactors, is proceeding by Japan
Atomic Power Company (JAPCO) and by otlher power companies, To promote the power reactor
development program, a Power Reactor and Nuclear Fuel Corporation (PNC) was established
in October 1967, with the purpose that the JAEC's policy for the advanced converter
reactor and the fast breeder reactor would be carried out with a wider support.

Studies have been extensively performed on the light-water lattice by Japan Atomic
Energy Research Institute (JAERI) and other private enterprises, being directed in
recent years to the non-uniform ones with absorbers and water gaps. Elaborate treatment
is necessary for the accurate analysis of cruciform control rods. For the utilization
of plutonium in light-water reactors, the so-called "Few Rod Experiment" is in progress
with TCA of JAERI in cooperation with PNC, In the on-power reactor physics, data have
accumulated in JPDR and JAPCO-1, Problems involved in the plutonium utilization in
commercial reactors are similar to those for high-burnup uranium fuels. However, the

calculations on the characteristics of plutonium enriched reactors are more difficult

* University of Tokyo
* % hyoto University

*%% Japan Atomic Energy Research Institute

4—5

7
K
K



62

than for uranium enriched reactors,

The advanced converter reactor, envisaged in Japan, is a heavy-water moderated,
light-water boiling reactor. Then, the problems, from the heterogeneity and non-
uniformity, are more difficult to resolve than tliose for light-water reactors. The PNC
and JAERI, therefore, plan to construct a heavy-water reactor critical facility to obtain
accurate data, This facility is expected to go critical at the end of 1969. 1In the
meantime, a parametric survey was performed on the different uses of plutonium, It was
indicated that the positive void coefficient is considerably reduced by the use of
plutonium-bearing fuels, and about 1500C MWD/T burnup is attainable with the plutonium
self-sustaining cycle based on natural uranium, This attractive advantage should be
confirmed by experiments.

Fast reactor physics in Japan is mainly concerned with the development of sodium-
cooled fast reactors. A series of critical experiments and analyses, to obtain informa-
tion on the group constants in the resonance region, was started with FCA of JAERI. A
system of processing to adjust the group comnstants by Usachev's method is now developed.
It is proposed that concepts in the group constants shbould be improved, Process codes
are being developed and differential nuclear data being evaluated, to obtain a refined
group-constant set, "Plutonium high &" is one of the major concerns. In the FCA, a

He-3 proportional counter with a special electric circuit was successfully used, to

measure the fast neutron spectra. For the pulsed neutron experiment analysis, the tinme-
dependent Sn method, and the newly developed method in which a space-dependent Green-
function is applied, are used. Mockup tests on the Japan Experimental Fast Reactor will
be started in 1969.

In the basic research, it should be mentioned that the reactor noise analysis is
one of the fields where research is being tackled actively. Theoretical works contril
ted to the understanding of neutron fluctuations in zero-power reactors. In recent
years, efforts are directed to the study of those in power reactors. Investigations are
made on neutron wave propagation in Osaka University and in the Kyoto University
Research Reactor Institute. The University of Tokyo plans to construct a fast neutron
source reactor for basic researches and training and education, This reactor is

expected to go critical in 1970.
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LATEST RESEARCH ON REACTOR SHIELDING IN JAPAN

Tomonori HYODO, Kyoto University,

Shun-ichi MIYASAKA, Japan Atomic Energy Research Institute,
and

Masaya NAKATA, Ship Research Institute.

This is a brief summary of the latest research on the
reactor shielding carried out in Japan.

Shielding mock-up experiments were performed in order to
obtain useful experimental data for the complicated configulation
of the primary shield of the first nuclear ship of Japan. Many
data concerning neutrons and gamma rays penetrating through
laminated shields and streaming through ducts and slits were
obtained. Calculations by shielding codes for the similar
geometry to the experiments were carried out and the results
were compared with the experimental data.

Several research on the fast reactor shielding have started;
they include design studies of the fast reactor, development
and arrangement of shielding calculation codes, studies for
shielding materials, and mock-up tests.

Calculations of penetration of neutrons and gamma rays have
been carried out in slab geometry using discrete ordinate methods.
For the purpose of comparison to the calculations, measurements
of gamma-ray dose and energy spectra of neutron and gamma rays
have been carried out. The calculations have been extended to
the two dimensional geometry.

The invariant imbedding method was applied on the penetration
and backscattering of gamma rays with slab geometry. The results
show good agreement with experimental data.

Studies of the penetration and scattering of gamma rays in
slab geometry and in the volume source have been carried out.
A formula of build-up factor of gamma rays penetrating through
laminated slabs obtained based on the analysis of experimental
data. Albedo for laminates slabs was measured and experimental
formula was obtained. Calculation by singly scattered gamma
rays with a correction of build-up factor to the scattered gamma
rays shows good agreement for experimental data. Gamma-ray dose

around the cylindrical Co 0 volume source was mesured by a
pulse dosimeter. d
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Introducing the Reactor Physics Group in the
Atomic Energy Society of Japan

The Reactor Physics Group was established
in the Atomic Energy Society of Japan in April
1968.
promote activities in reactcr physics research

The main purpose of the group is to

through better communicaticn of technical in-
formation among research worker in this field.
A periodical “Research in Reactor Physics” is
This

publication contains reports in the form of

published in Japanese six times a year.

criginal papers, discussions topical subjects and
other articles, besides news items and technical
information gathered in Japan and abroad as well
as from international agencies. General meet-
ings of the group are held twice a year. Other

events organized as necessary meetings for dis-

cussion, summer seminar or lecture meetings
are also planned. The objects of the group
activity are not res:ricted in pure reactor physics
but cover the related fields such as: nuclear
physics or neutron physics, reactor shielding,
The group is admini-
Its secretarial

radiation measurements.
strated by about 20 secretaries.

office is circulated annually and the present
office on duty is at Research Reactor Institute,
Kyoto University until next spring. The finan

cf the group is supported by the member’s fee
which 1s 600 yen for regular member and s 500

yven for student.
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